Phosphatidic acid and lysophosphatidic acid stimulate receptor-regulated membrane currents in the Xenopus laevis oocyte.
External application of dioleoyl-phosphatidic acid and oleoyl-lysophosphatidic acid stimulated Ca(2+)-dependent chloride currents in voltage-clamped Xenopus laevis oocytes. The responses were observed in oocytes from which follicular cells had been removed, indicating they were intrinsic to the oocyte itself. The lipid-induced Ca(2+)-dependent chloride currents were observed in the absence of extracellular calcium, were blocked by intracellular injection of the calcium chelator, bis(O-aminophenoxy)-ethane N,N,N'N'-tetraacetic acid, and could not be elicited by direct intracellular injection of the active lipids. The thresholds for dose-dependent current responses to dioleoyl-phosphatidic acid (100 nM) and for oleoyl-lysophosphatidic acid (10 nM) indicated that the lipid activities on oocytes were potent. With repeated or prolonged administration of either active lipid, responses exhibited desensitization. These results demonstrate that the Xenopus oocyte expresses endogenous functional responses for the mitogenic lipids phosphatidic acid and lysophosphatidic acid and thus provides a powerful model for characterization of the pharmacology and transduction pathways of these responses.